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[#fFft#©ffiffl] 

* y- keml m®.(DB,ttm,m. fisted 

E*y-K&K±KJgrt5*b, ffiBMSSiJlOTft 1 oft 
#f4, frlEa>:KSI«©±£^/£3:h., itlSi^tett®©^ 
2 ©Sfc»(4, fluis* y- KE&*s«ktfl|l}ffiA#«ffitf>l8] 

m i ©fflp«si*juitfnsi«sgte©BfriES 1 ©8b#£^l 

[1**44 ] * y- K«Rv HMM&ZW/'- vwm 

ES5SmS©-*©S±i-JgfiS;$H. ftei&fcJII*, tt 
BAfcWftfe .fctfttlB* y- NEHMMSftfcinBffi 

y- h IHi*5 4 tflUfflafeM fc»fifc $ *is «TE«m©^ 
$ tffiW&tt* fifJlEU 1 ©§SPgi5rtlc:giEfttt«ffi©± 
ffilMGgttJINu fflfE*y-KEiH*5J;U5 
IIIGAKiion *«ft»fc»BK-t- 3&#©ii&fSi!Sfiin 
S©te^©s±tc^$n, ffiiB* y- KSStt, SfriE 
<SISfit«^^ * ttfcfifTfEifi teSiS ©ffc#©ffi Idffig $ 

*vo*a c 4: ?zm*m i 

[000 1] 

Hf* *>©-?*>*. 

[0 0 0 2j 

[&*©8fif] &A£fctt¥*ft«ffi0BUlDtt#fr l 0 

9 [v/m] s*fc-r«t, hy^Miaotw 

rftSrttlM&W (Field Em i s s i 

on) tuft*. ^©j:p*nar-m^srifcffii-5*y- 



K**JMfctti# y-K (Field Emission 
Ca thode, £LT, WCFECtV^) tUfA/'CV 

[0003]i^ ^flcSnxatffSrffifiELT. 

x©fe c©r u-*»e>ft5spffi«offiikaaF 

EC«rf^j!|-r5rti5BrtBi*oT*iO, r©FEC£ 

Wa*^$?it (Field Emissin Disp 

1 a y, SIT* WCF ED , U 

[0 0 0 4] El 5 14, ^©WJTO^&tq**©-^ 

Lfc^A, A* ©§JBrHir*5»t5»rffi«lit®t?fcS. 
H 1 * 1 , 3 1 14* y- KE», 3 2 (4Att%& 3 3 I4JS 
5tS. ltt* y-KS«. 6(4*foGi:S, 7lix^^3 

[0 0 0 5] r©t£&&fiff4, #I?7-1 5 3 3 6 9 

-!§•<&$& (#i¥5-3 20 9 2 3t) ^-efr&ftT^s 
i)e, ^7^©*y-KStsi±i^ *y-KB» 

3 li^UMitfWlS 2#, Nb, Mo, A 1 

iSWrc^^->«j«Shrv»*. A#ffi*i3 2i4, * 
h 7 ^ ytK©* y- keh** < o m*titM&tH£m& 

£*b> #y-KIE&3 ltt#ffi#K£9, A 

tttff 3 2 t * y- KEiS 3 1 i 14, j^fflBS©© 

*vfctt«fc»J**it*. *y-KB»3 l*54tfm&© 

5«^h5Wy±K:»*Sii, y- H«ffi8©7-T >tU 

[00 0 6] H 6 5 * y- Kifi»3 1 334 

tKfi,:Rfl;&3 2©±ICJ4, me>4rS5 4 5J-T*/v-y 
TX~>\)=>^ (a-Si) ^frbtiZWimz 3^^£ 
$e>lc, Sftl3 3©±l^r^«rS5 4 5 

(crg?{k->y =y (s io 2 ) t^tt^umMQi^B^L 

£ti. CCjfefi6©±l:, Nb, Mo, Al, WS i 

2 ^©y-hSffi8^jg^$ix-cv^ 0 y-h«ei8*3 

40 ? ^^6^{4»©§flPgB^^^^ r©MPg|5 

y) y^^->7^S*iS3 3©±lC}g^$ 

aiS -y^=->-7©5feS§gR^f4, Rntl^iv 

[0007] ±jfEUfc«iilc4^, i5 -y^ 7 (4 
Sftg 3 3 ©ilJ¥giS#£;fr LTa^®S 32i «^Wtc 
S^^H, C©S««@3 2t4SftS3 3©ig-g-gi5^5r 

^-LT*y-KBe^3 ncs^wtcigic^nsrttc/i 

5„ y-hSS8 s/^^->-7©5feSS4:©^^ 
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EE4r^D-r^fcttT\ tt^Sr^i ^ v $ a- v 5 

fcTy ^W: 5-1 0 /imlSifS: fcd^T^Sfe^, 1 

[0 0 0 8] -t LT, #y-K»Sii:»U 9r£imi 
<&W«r*£tt«fc-rs. 7V-K**Jbfc7V-K*ll 

fcH*«<oft#«tt3 2 0±fc»*4*tfcWk©3i5 y 

[0009] *y-K«S9>r^**y-KBa 

EHttDte J: 9 5 s> * 7 SrSW LT«^#HJ£ 

# Kltffi?^ v±co l o(Dx * 

[0010] f&2iC, FEC^«J»»^«FiC»»tt*Jtt 

h«i8fc6V^H:r/-KWii©BTlHttlBri-c 
£#*>?K r<Dfcft*«»ds*y-K«ffi«c:«ix"C*y 

s y * =— > 7 co 5 ^(-m j f^m^K j ^-v>t 

[00 11] ^rr% xv 7 ^n-y7^^y-KEi 
3 liOlW^fig0i3 3SrR*t5^t*c±9 % 

M-ft CTjgftJl 3 3fcJ:0:*5 V7 COS^ft 

7 ^e><o«^-ftffl<o*3feS: < i\ibfcS C <lr 
£ 0 rtfUpfc, SfiUi3 3*Rtta;ifcfc±9»£«> 



3\ »ig±^g^«9(DfR}±^ibf^O^{b^fl^5r 
[0 0 12] ^3 ftttm«3 2*RtfftV^-C«ttJB 

y-KffiH3 1 t&x-^ ?*=-^7 k<om<otm\zj& 

DTv *y-KEIl3 1 b&x-Z y*=i->7 k<Dm<D 

1 MfiV Hft«tC7&£ $ ^ sy # =i — ^[ro^TKtfg 

y- KBffiR 3 1 a»&3tv^ 5y^3-y7 icov^ 
-CttKV^«eiffit3fc5 0 Lfc^oT, #y-KE*ft3 1 
<7) ffiftl^B-f - ^v^^V7jJ^ OflrF-ftttl SIS 
**8SMfcB-fS^ S f * xi- V 7 #>ib<£> 

[0013] ^rr\ *y-KB»3 i©«W:< Via 
U *<ort«fc#y-Kei*3 ia>fc£«$ 
WUM**«3 2£B&«U ft*«ffi3 2©«J*±fc* 

*©3i^y^3-v7Srj!?*L-rv^o * 

y- KE&3 1 Hx^^3-y7 £OP^co&ftfii£ 
[0 0 14] 

St oSjPS^ttWJc J: 9 # y- K«i7>f ^tf> l 7>f 

tt-r 5 ^ $r g «j t i- ^ t> <o x h z> o 

[0 0 15] 

y-KEiUcggjRStt-c^^to-e&So b^o-c, 
«>***RriMfc**T, *y-KtS5>fyoi7>fy 

[0 0 16] 1(1**2 fcE«0«Wfc*5^-Ctt, ft** 

i KiiB««>«#«^-ttffl*^ ic*v>r , * y- KSfc 
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8fl!BlSS^I4, lttB!l5«a:Ji©lW1B«2«>»» 

*3 iT/16SftS?ria?iJ(vi^ft$-fr-CtlSiJI>:gjfE* y- K 
MffiR)i©!B2©»»o«R«[*^:*<-t-5ii:!JS 

[0017] »««3tE«o*trafc*Jv^-cr±, n*& 

*mvas*£v^©£$gJLLfci$Kii s r©g)5#©ffijg 
fill?: l^-f 3fef IC i 9 ^ t *>&*C 
tf># y- KEIfcd* 5>«] 9 81 UT*3 < i & # "TIB t ft 5. 
[0 0 18] fg*^4{r|B»©38MH*JV^B:, t&JftJS 
1 fcB«©*#«^ttffi*^K:*i^-C. *y-KS*» 

zti. watmmtx, «ne»R*«fe*tfttis*y-H 

J&AZti* mm&$k<D^5. vfiQMtt. Mfal?i©MP 

iicjia* y- KEi»:feJ;U^Eft^ffi©ra&Si5ftl£& 

B*y-K«Rtt, MEttffiMtfJBASftfcttEiKtf 
^©«&#©Blc:EB$;h/CV*3fc©-Cfc5. Lfcas-o 

[0 0 19] 

tt, Ellc^Ufc^A, A' »§JK^I-*5lt5©fa5m 
5tl!T*fo5„ Hf. 15, B6fcB«fc»£l::M:BCft 
***H/CiW!MNW*. 2tt*y-KB», 3 lift 
4liffn<O&0Ui, 5J4m2<DgfitST'$>6. 

BiiUo^-ctty-haffissrs^u-o^as, i&&j§ 

6 *©T««>«JS«:*Uri»«. 



[0 0 2 0] r.©0S16©J&JBtt, «jK{&JffllffleSt@»Cffic 
SiltOj|*5*l, f 2«S4, 5 «r«Ji 

ft^«« 3 t i) y- KGtt 2 t om&fefttttt ir1"5 -b 

WKiSSR* Jxfcfttt«S3 y- KB* 2 ^f>« 

[0021] low^y-Fii^vAS, ffiRtt©* 

h«1£8ii, £ft:R«ffi3©fc«©it6itiUl6±lcKttib 

H-c^sas, ^y-Kftffi^^^icax-f-ay-nsffi 
BSiJfcfc 1 oasff! i ©StnJf 4 o±icJHffiMi!^MI 

TV^S. ^©#@tt, fttt«ffi3t*y-K5-<V2fc 
[0 0 2 2] B2fc*TJ:5fcU t£rE«itte> H2©Jg 

*y-KEi»2*3j;U!ft^m«i3ri, 0 6 

©*y-KEi»3 lfeittftftWIS 2 ilUfft&Jgl* 
IS 1 ©«#[/§ 4 tt, 06Cg*t 
13 3 iB<*fcT j e/l'7r*5<'!J =V (a-Si) %x 
feS„ *y-KS«l±U: x *y-KE«2i3j;tJ { ft« 
m«3!WBj*3*i, r*b6>*«5±5fc*l©«ttJi4 

ft^m@3©±tc^^^TV>S tttlt, #y-FB 
^2*5itJtft^S;S3 t©P B 1^m^Wlc8M-t-5 J: o\z 
Ml&ZtiX^Zo 
[0 0 2 3] *y-KB»2*Sit?ft^«ffi3 t©Pfl* 

S^WicS^-fS^^ yT'ffiiSiic. IS 2 ©Ig^tM 5 a? 

$ ix^ i omm 4 ica* $ *ixmi& $ tir v > 5. 

rwmi©lg6t«6*3io:m2<Olggi^©±l-. 
^rS5 J;5l-ite^6as^^lx, ro^S6ro±lc 
y- h®H8as^$HT^5„ y-h®18*5J:tJ^ 

iMi6Ktttt*©Bip»*»**iv ^©papserti^ 

5s'^=>-V7aS^l©}gK^4©±IC^$^5 0 a: 

S4I4. ^©^y-KSS^-O-fil^ltP,^, ^ 
y- K««? W voPWJft* 1 ©«ft« t H^gk 
Ji6Ci9»iiSJi-c^5. rrt, ig 1 ojgfiji 4 ic 
tt»fitfflaSH:«WilfV'"b©*fflv»5©t-#U» ^2<DS 
fetS 5 Id liJgfittias!ttfc#H£v > t ©Srffl i > 5. 
[o o 2 4] »i©estl4fi, ioroMii3roS 

•e©S6tffi«:, 3:$y^3->-7a>e>©«cW««El:*J«t 
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So -Rfc, (HHSftVp (Q • cm) « 
«#£lM»£A (cm 2 ) N aftflloBIIPSrL (cm) 

s y?^->7 1 Bjftmm 3 <d m \^&-r a m 1 

£Btt#l6lJ:1-6. Lfc#ot, 0rJ6«teR*S*ifc* 

RIM'S. mic#v\ #y-FEI*2ifttt 
«« 3 <DM<0«ffiftB:i« < ft 9 , W#<0M ttiftftttlB^ 

[0 0 2 5] lS^)xv^n-y7ll * 

1\ «tl^SgW4Sr^UTft«««3i:*5Etti!:8BR 
StlSp *LT, :<0»«t«3tt, » 1 OjfiSiJi 4 <D 

1 ^»fitS 4 fc«»[Oft#t««3te#LT«9JteR*tb 
*xfc» 2 cD&irLjf 5 fc SrEJU LT* y- FEU 2 

mS3d^b»io«ttJi4©B(ff*^ilttL. fg2 4>S 

5 §riio i osfiii 4 nmmjjfoimti. * y 

-FEU 2 A 5. 

[0 0 2 6] 2 OjgfitJl 5 . BfftmM 

o&ifcJI 5 offiftffi£ftJ$H-S r. k \z j: 9 

estittt* * 2 (owfcm e (Offiai^ ± 9 mm*m^z> 

[0 0 2 7] #-bnM8b*$?*=-'y7 h#im 
a»lt«r«*5ii««Etf*tt««3lc:«ttfc»frJ±, a 

ftms 3 1 is 2 (Dgas 5 fc «>m i^fit^aiaj^co 

*iogS:l4. *fc», «2©«tttl5i:*y-KE 
flft 2 £ <on»2:^i-saa»»<o* l ogfiil 4 tf* 2 
officii 5 J: 9 tiS5«tt"C*S«>-eiS»Lr««$tt 
So JKBttffilcJ: 9 # y- FEU 2 fc 3 £ 

eh 2 ty- h«H8 i3»3fe*s*t"c«E*HiiD*nfc 

it(Diifi^J:9. *2 0SftJi5dS3gfRaft«sju-c 
^^§)9K-rc^^-e#5o ft*5, Sitc^LfcJ;? 

fc* ^10«gtg4^ct^2<D»^5<DaSSl5<!r)« 

hmms (omtmn km 2 <nwsm 5 « * n * ✓< l 



[0 0 2 8] jgBStdSiKixfca^WS 3 y — FEfljl 

ftttmS3<0*^ttfflftfPS:K*L*<45fc», lo 
co^ftmii 3 _t£>«£fcCD:x v;^-y7 l 

[0 0 29] ftl v H20>S£fij|4 f 5^rSKfi^Mft 
S4ri, 7^77^^!) ^> (a-S i) Srfflv^S 
^ F (I TO) Srffl^fco a-Siit ^aKlC^L 

je a^AffKoesui -e hx v \ » 2 (Dimm 

Lftv^^, WttW3S8J:tK*y— FE»2©IB«> 
Sfit1S$r^Jl OOOMQi: L. JB 2 OSfiiS 5 Ojggiffi 
tt, ^W-^a^Ufc 0 ^ 2 O&ftg 5 Zftmj&m Lfc 
Aft«ffi3*3J:lf*2^«giJi5^BBI^fti- 

a*i©afiui6 t »2offl3tii548j:w*y-KE« 

2 0K(C^ffii-5Bl^«gi^6<0«Jtffi«:, «C*ft 
JBlMQi U^Co 

[0 0 3 0] B3tt, *^P^C0^ 2 (DlUfeOJgffioWrffi 
«3tH-Cfe5o Bt, 05, 06, HI, H2tl^«ft 

ttaH, l 2 fi# y- KBlft, l 3 ttfB 2 oSSiM, i 

4 l 5 ttT y — FStR, I6tt if 36"C*> 

mm\^ * y- fe» i 2 9 , 

< 9i£#SitfHcg7ft*£l Sftmffil 1 

tt, #y-FE**l 2lc^JSSr»9IB*Jx, ^o, NiMI 

5 ttTEH * Jxfc t ^> £ KHftfclMI-r 5 o 

[0 0 3 1] ®7F<Dmm±, 06, H2tHtS3fc9. * 
y-FE»l 2 0S#^fR]lc»5»rffiT-*)o"C. FED 

<oM^%^m^<o^-;\>%k^\m^r^m^wm 1 

loSM^itv^o ttM6 ^ry-KXtEi sir 

d5 i^-/^ 1 4 \Z X 9 ^# $ «***J* * tt 

5 0 ry— F««i2tt, *y— f*iei k%\v>mK 

14 fc©IB^b«BWK§|#tH*it"C*y- K*Ffc* 

So 

[003 2] n <oHlfi(Djgffi<D»fffi«5iH:. 0 2 Sr#fig 

Lria^ l^b 1 <omi&<Dmm<Db<Dk mmm-vibz 

v^Tft#S9. HPttS:Jg^L!B2<0«giJll 3 0-SR 
»*BUi$*fct>o-es>So SBSiBS^isv^* y-F 

7, ifctt, MtSUSWMMMUc^ 
fit, « 2 oSfit^ 1 3 Sr 0 s * 1 6 -cjgSrt** r i: 
J:9, C^S^igl l*r*y-KBiftl 2^b§)9« 
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[0033] gi4ii *amoni3v>9m<omm«>wm 

«igHT*fc£ 0 05, U6, HI, W2tmW£ 

&#\az, mm^&tt^xmw&'gfo-tZo 21 tarn 
2 (Dimm. 2 2 km*«& 2 3 y - kejR-c* 

5o £<O0rBBt>. B3fclHH»fc, #y-KE**2 3# 

W£2 2ICit»fcggJttSixfc 1 bOT*)S. 
[0 0 3 4] # y- KS« 1 2 ofigtH 2 1 »n 

nmm&zti. *y-K«Ei*Jit«ii2fl!>stwi2 

l©±^l<ofifitJB4d5^StfCV^ <> *y— KE 

i»2 3*3itffttt««2 2fi, Com 2 OffittJi 4 <£>ffi 
±IC»rt*H«. ft«««2 2*±tf*y-KEI»23 
*»***ifc« l (omKM 4 ±£HM 6 

0±<7)y- h«S 8 *S J:tflfiMI 6 (Cg^ P WmOL £ 
2 2 0±Jd?g^SixS 0 $2 0fig£l2 1(t *y— K 

E$2 3»J:lFAWtii2 2^^7^^S« 

^^it5^iogfi ! L^4(7)T®(cttE-r6o 

[0 0 3 5] ^©jtafc©»»t*V^-Ctt, y 

^-y7ii *i\ a^nffi2 2 t sti 
LT*y-KE«2 3t«K*na*f*t-eft<, mi<o 

t(66M2«Sii2 1 fcSrKMlc^LTfflSJJc* 
y-KE»2 3lcS«Sttr^5 0 £0>J:5fcflWiteJ: 

^ox^^^iin A4K««2 2fcJ:9^fiJ&Sjtu'ft 
2 2H*1 coSStl 4 £iioT±K35 2 Ofigt 
Jf 2 l icifcti, SbKJBl©aSMi4S:iio-C*y-K 
ga^2 3{CA5 0 Att»Bi2 2*5j;tf»2<D«SLJl2 1 
^>IBK:^aE-r5aJB»»©JBi©«gai4, %2<r>mK 
M2 l*5±Uf*y-KE»2 3 0lBK^HaEt-6*l©« 
fits 4 ©Sffifcfc i 9 % «^ jfcWoftjEft, *&— ffctrl* 

[0036] ifififfias Attss 2 2 [ctfLntLW&n. ± 
a tfcas^^om 1 (omKm 4 2 ^gsti 2 1 * 

2 2 fc * y- KElft 23 t OM*««ft^S3 «tr^ 
#T?#5. ft*. r©«0MMB"Ctt, Mti2 2(D 

^os^i 1 (omam 4 iw^t^^o' 

[0 0 3 7] ±JELfc#lllS<OJglB-e«: % fc£lo£>A 



#«S£#y~- KE*i:©IIII©!S2 0»a)iteov^TR 
BU LfCo 9-92131 (^I¥7- 2 7 

0 7 3 7^) fcE«**irv>*J:5t, fedo2Rx 
5pffi±ottaic x o r **B!fc©«* a 7 a» 

£**>6. »2<0figtSSr, 2ft5G¥EfcE«£Jxfc£ 

ajKoiastfStt, SB 2 cosgts^^^^i®^ j; tffi £ 

«:BMEi-*CtfcJ:9 2&x¥B±ott©lc£oTtt;lc 
£0, FEDlC*»a«^ftffl«Mt0 2*5c¥Bl±«Ht 

[0 0 3 8] ±SfcUfc4WP9-9 2 13 1f& 

tt (1$I¥7-2 7 0 7 3 7^) ICE«S*IT^5J:5 

*>s ft*»«t-»LflSU^Rlt6)ixfcfi«aH(D«fit« 
[0 0 3 9] ±» bfc^Jfc^JKR-ett, 1 o^i^t 

mm* 1 o^**-*^* 1/ h icatjes-sac t 

Z> 0 looa^mH^igSffi^nfc^. 
£ (0 1 o©fttt««Sr* y- KEIft^bffl D IS Lfc t L 

[ 0 0 4 0 ] ±a Lfc*ntt<&#Rc0Rw-cHt, a^m 

«fc^y-KE»t^WK:JBlw«eiJi^«*S*t, r 
o» 1 olg^(7>±tcm 2 WM4SflHidtbTV^ 

4SW«*lcRb#tftv\ i85»«:o«io«SJlJ3j:tf 
fi»tt©*2<o«ttH*iewi^LT, «-Att«S#«i 
SJKi* y- KE«»J:»R*ixrv^iitf . l ooA^SH 
fc» W«#«ixfc»£\ i^egtom 1 oSSi^ 4 #«fR 
LT»«*ii. roftJR«ffi«:*y-KEi»^bfi«(itt 
tc§J9«$tt-6o 4*5. «2oa«Jl*rit«ttS5»««c 
R*fft«, «10«ttJi«:*«E**6ri:ft< % :<0 
B 2 0ttttJl^tt«^«>AWtBSrfl8iJ^# y- KEtS 

[0 04 1] 
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y- KE«*»b«i»)«Lrj8< r t h~simtte 

ojmueic* L**4«st«ft*»*i-5 # . jb 2 ©s 



[H2J Blt*Lfc**A, A' ©^t&ri&tCfcttSSr 
[1131 *Kg^W^2(D|llfi©^«W»fffiffijggrT-fe 

So 

6. 

[0 5] tt*©«*tt^ttm*^-©-»»SrflKWj^ 
[BD6] B5Kl»Ufc^9A, A' (Dwmmic&vzm 

1 #y-K&R, 2, 12, 2 3, 3 1 *y-KE 

ftU 3, 11, 22, 32 &:Rftffi, 4 IB 1 ©jfflft 

S. 5, 13, 2 1 ^2©ggtS. 6 7 

i^^^y, 8 V~hWM. 14 A\ 15 

7V-K«tu 16 v— 33 em® 
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[06] 
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